A selective medium (CAP) composed of a GC agar base supplemented with 1% hemoglobin, 1% Polyvitex, and an antibiotic mixture of polymyxin B (15 U/ml), vancomycin (5 ,ug/ml), trimethoprim (2.5 ,ug/ml), and amphotericin B (2.5 ,ig/ml) was compared with another selective medium (TBBP) and two nonselective media-a blood agar and a chocolate agar-to isolate Capnocytophaga species from 725 clinical specimens. These included sputa (467 specimens), throat swabs (116 specimens), oral ulcerations (35 specimens), and periodontal pockets (107 specimens). The recovery rate of Capnocytophaga species was significantly higher with the CAP medium (96%) than with the selective TBBP medium (52.2%), the nonselective blood agar (6.2%), and the chocolate agar (4.6%). Growth of the normal flora was best inhibited on CAP medium. Colony size and yellow-brown pigment formation were maximally expressed on chocolate agar and CAP medium, but gliding motility was mostly absent. We conclude that the CAP medium is an excellent medium for the recovery of Capnocytophaga species from contaminated clinical specimens.
The genus Capnocytophaga has been identified as part of the normal gingival flora in humans and appears to be important in the etiology of localized juvenile periodontitis (17) . Several reports indicate that Capnocytophaga species can cause sepsis in immunocompromised patients (1, 2, 4, 6, 8-10, 12, 19) . Most of these patients had mucosal ulcerations and gingival bleeding. However, the spectrum of infections with Capnocytophaga species continues to expand, as the organisms have recently been isolated more frequently from various sources, even in noncompromised hosts (3, 11, 20, 25) .
The genus Capnocytophaga includes facultative anaerobic, catalase, oxidase, and indole negative, gliding, gram-negative rods. Many strains produce a yellow-brown pigment. The organisms are relatively fastidious and slowly growing, so that colonies become apparent only after prolonged incubation (48 to 72 h) and may be overgrown by more rapidly growing bacteria (13, 15, 21) .
Because of the proved clinical importance, we evaluated a new selective medium (CAP) for the isolation of Capnocytophaga species from routine clinical specimens and compared it with another selective medium (TBBP) and the following two nonselective media: a blood agar (BA) and a chocolate agar (CHOC).
MATERIALS AND METHODS Media. The composition of the CAP medium was as follows: 36 g of GC agar (GIBCO, Paisley, Scotland) per liter supplemented with 1% hemoglobin (Difco Laboratories, Detroit, Mich.), 1% Polyvitex (bioMérieux, Charbonnières-les-Bains, France), and an antibiotic mixture of polymyxin B (15 U/ml), vancomycin (5 ,ug/ml), trimethoprim (2.5 ,ig/ml), and amphotericin B (2.5 ,ug/ml).
The MIC of antibiotics incorporated in CAP was previously determined on CHOC by an agar dilution method with an inoculum of 104 CFU/spot against 41 Capnocytophaga strains. Thirty-three of them were isolated on various blood agars and chocolatized agars without antibiotics, and 8 were isolated on TBBP. The results are listed in Table 1 and compared with those previously reported (5, 7, 16, 22) . * Corresponding author.
The GC agar and hemoglobin were each dissolved in 500 ml of distilled water, autoclaved for 15 min at 121°C, and mixed. After the medium was cooled at 50°C, the inhibitory agents and Polyvitex were added. The pH was adjusted to 7.2 with sterile 1 N NaOH or 1 N HCL.
For the preparation of CAP medium, GC agars from BBL (Cockeysville, Md.), Difco, and Oxoid (Basingstoke, England) and Mueller-Hinton agar from bioMérieux were also evaluated with 50 clinical samples and three confirmed strains. Two strains were confirmed as Capnocytophaga species at the Centers for Disease Control by R. Weaver; the third strain was identified as Capnocytophaga gingivalis by S. C. Holt, University of Massachusetts. The confirmed strains were plated in different concentrations (inocula of 106 CFU/ml and 104 CFU/ml) on the various media, and growth was evaluated.
The selective TBBP medium was prepared as described by Mashimo et al. (16) . The nonselective BA consisted of Trypticase soy agar (BBL, 40 g/liter) and 5% defibrinated sheep blood. The CHOC had the same composition as did CAP, but without antibiotics. All plates were stored aerobically at 4°C and used within 8 days of preparation. Positive controls of newly prepared plates were carried out throughout the study with the three confirmed Capnocytophaga strains.
Clinical specimens. A total of 725 clinical specimens was included in the study. Table 2 lists the origins of the samples and the number of Capnocytophaga strains isolated. The periodontal pocket samples were taken from patients with severe periodontitis by means of a sterile curette. Each sample was diluted in 1 ml of sterile saline and mixed with a vortex blender, and 0.1 ml was evenly distributed over one quadrant of the various media with a bacteriological loop. The specimens were further spread over four quadrants in a fashion that permits an ongoing dilution, whereby the loop was flamed between the first and second quadrant. All plates were incubated for 5 days at 35°C in 10% C02. One BA was also incubated in an anaerobic atmosphere of 85% N2-10% H2-5% C02 as described in the first articles published on Capnocytophaga species (5, 13, 15, 21, 24) . The 10% C02 atmosphere was chosen for the other media, since the incubation of 254 samples in both 10% C02 and anaerobiosis demonstrated a slightly better, although not significant, isolation rate of Capnocytophaga species on all media incubated in 10% C02 (57 isolations versus 52 on TBBP, 108 isolations versus 100 on CAP, and 5 isolations versus 4 on CHOC).
To determine the influence of other incubation conditions, the 41 Capnocytophaga strains previously mentioned were also incubated on the four test media at 22 and 42°C in anaerobiosis and at 22, 35, and 42°C in a candle jar.
For the detection of Capnocytophaga species in clinical samples, the media were screened daily to discover suggestive colonies and to evaluate the morphological characteristics. The growth of Capnocytophaga species and contaminants were noted as follows: absence of growth, growth in the first quadrant, confluent growth in the first quadrant and more than five colonies in the second quadrant, confluent growth in the first and second quadrants and more than five colonies in the third quadrant, and confluent growth in the first, second, and third quadrants and more than five colonies in the fourth quadrant. Growth by the latter two criteria was considered massive growth.
Biochemical differentiation. The colonies suspected of being Capnocytophaga species were subcultured and identified by the criteria previously reported by Socransky et al. (21) and Newman et al. (18) . Members of the genus Capnocytophaga are thin, filamentous, gram-negative rods, which are catalase, oxidase, and indole negative. DNA homology studies (24) suggested that the genus Capnocytophaga includes at least three distinct biogroups: C. ochracea, C. sputigena, and C. gingivalis. The colonies appear mostly after 48 to 72 h of incubation in 5 to 10% C02 or in anaerobiosis. Most organisms have a yellow-orange to brown pigment and a characteristic odor, and on certain media the gliding aspect is evident. There is a great variation in the carbohydrate reactions of the three species, but acid is produced from glucose, maltose, and sucrose by all of the strains (21). There is no acid production from mannitol, ribose, sorbitol, and xylose.
RESULTS
The isolation rate of Capnocytophaga species from clinical specimens is presented in Table 2 . The selective recovery after 5 days of incubation was highest (96%) on CAP medium, whereas 52.2 and only 4.6% could be isolated on TBBP medium and CHOC, respectively. On BA incubated under anaerobic conditions, 6.2% of the specimens were positive for Capnocytophaga species, whereas only three strains (0.9%), originating from three periodontal pocket samples, were isolated on BA in 10% C02 (data not shown).
Thirteen strains (4%) were exclusively isolated on TBBP in contrast to 129 (40%) on CAP. No false-negative cultures of oral ulcerations or periodontal pockets occured on CAP.
The principal morphological characteristics of Capnocytophaga species on the various media are shown in Table 3 . On BA the colonies were pinpoint and appeared to be nonpigmented, the distinctive morphological characteristic being gliding motility which was seen as an irregular swarming. This surface translocation was most pronounced on BA when incubated anaerobically. On the TBBP medium the colonies were larger, but gliding motility was not so extensive. The colonies were mostly nonpigmented, and sometimes a zone of alpha-hemolysis was seen. When incubated in 10% C02, the colony size and the yellow-brown pigment were maximally expressed on CHOC and CAP, but gliding motility was mostly absent despite good growth. (17) . Several authors have paid attention to the recovery of Capnocytophaga species from oral mucosal ulcerations in patients with neutropenia (1, 2, 4, 6,  8-10, 12, 19) . Furthermore, various other infections, even in noncompromised patients, have recently been described (3, 11, 20, 25) . The selective isolation of Capnocytophaga species from oral ulcerations and other routine cultures could lead to more appropriate care for the compromised as well as for the noncompromised host.
Although clear-cut phenotypical characteristics for species delineation are not yet available, the identification of Capnocytophaga species to the genus level is rather simple, using the characteristic morphology together with biochemical reactions (14, 18, 21) . Isolation is certainly the main problem with this genus, since the organisms are slow growers and rapidly growing bacteria from the normal flora may overgrow or inhibit Capnocytophaga species (16) . Several authors (5, 13, 15, 21, 24) , however, did not use selective media. They found a maximal isolation of Capnocytophaga species on Trypticase soy agar with 5% sheep blood which had been incubated anaerobically (BA medium) and identified Capnocytophaga species directly from the plates of mixed cultures by means of its typical colonial morphology.
Mashimo et al. (16) made BA medium selective by adding bacitracin and polymyxin B and found a significantly higher recovery rate from periodontal pocket samples. We used chocolatized medium in a 10% C02 atmosphere, since it is well known that many fastidious organisms grow well under these conditions (5, 14, 23, 25) . Furthermore, the addition of the antibiotic mixture suppressed most of the normal flora in nonsterile specimens, leading to a significant higher recovery of Capnocytophaga species from contaminated specimens. This can be explained by an ideal combination of an appropriate selectivity and an optimal expression of the typical pigment of Capnocytophaga species that enabled us to 
